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The sea breeze, usually, as just explained, not more than 500 meters deep, starts on the water, seldom attains a greater velocity than 4.5 meters per second (10 miles per hour: the greater the temperature contrast the stronger the breeze), and extends inland, growing feebler and warmer, to a distance of only 16 to 40 kilometers (10 to 25 miles).
In a very important sense the circulation involved in this and all other local air convections is incomplete, since in such cases the path along which a given particle of the atmosphere flows is open and not closed. That is, the air that goes up over the heated land, in the case of the sea breeze, for instance, does not itself return by way of the water; it simply spreads out at the top of its ascent where its new temperature (above assumption of constancy of temperature not strictly correct), acquired by adiabatic expansion, is the same as that of the adjacent atmosphere, while the return branch, or down-flowing portion of the circulation, is broad and gentle. Hence the surface air always flows from the cooler toward the warmer mass. By day the sea or lake breeze is on shore, because the soil gets warmer than the evaporating water, and the similar forest breeze, always feeble, away from the woods
WINDS DUE TO COOLING
Land Breeze.—By night, when the direction of the horizontal temperature gradient is the reverse of that during the day (that is, when the water surface is relatively warm and the soil cool, because of its rapid radiation), the direction of the surface wind is also reversed or offshore. This is the well-known land breeze.
Besides being reversed in direction and occurring at night instead of by day, the land breeze further differs from the sea breeze, usually, in being very much the weaker of the two, even though aided by the gravity flow of the cooler surface stratum of air. This is because (a), the temperature contrast between land and water is less by night than by day, and (6), the surface friction over land, which retards the land breeze, is greater than the water friction that affects the sea breeze. Hence, while the latter, as above stated, reaches 16 to 40 kilometers (10 to 25 miles) inland, the former seldom extends more than 8 to 10 kilometers (5 to 6 miles) to sea.
The depth of the land breeze, usually less than that of the sea breeze, obviously may be computed in precisely the same manner as the latter.
Mountain Breeze, or Gravity Wind.—During clear nights when there is but little or no general wind, there usually is a flow of the surface air, commonly most pronounced in ravines, down the sides and along the basin of every valley. At most places this movement is gentle to very slow, but in those exceptional cases where the valley is long and rather steep, especially if covered with snow and free from forest, and still better if fed by a gently sloping plateau, the down-flowing air current may

